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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a leg type 
moving robot capable of self-maintaining it by ^ 
investigating a cause of a failure by autonomic self- 
diagnosis. 

SOLUTION: A function and a motion of a frame body are 
autonomically confirmed and diagnosed and improvement 
and adjustment Is carried out in accordance with a self- 
diagnostic result by combination of a plural number of 
sets of input of a visual sensor, a microphone, a distance 
measuring sensor, a position sensor, etc., and output of 
an articulated actuator, a speaker, etc. Confirmation of 
an unconfirmed function unit is carried out by using the 
function unit finishing confirmation in advance. The point 
of issue impossible to improve is informed to the user 
through the normal function unit finishing confirmation 
work. 
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Sfr1S^FAtB;^i&mtg^^jc J; o Tttil5^?^Atti;^gB 
StK/Xtt«^^Atfi>7i!)fm^^g:;iSKif^^7-^^ttb 

®^aS^A^1"5iii^feA>JS5<^ 0 <t\>l o^-g^tf so 



g|®Kib T i^' 5^ ^ 31- ,^!^Bi&i;f/3l<±fIfEl^^Ai±l 

* ^ - ^ ;d5 iE««jf^-r 5 C t dS5tS $ nfe r t (c:jcE:«: L 

5 ^ 7 — ii^D ;^ 7" :7' =£r ^ (c^ X -5 r i 5ri|^ i i- 
W^7'-^cDAtB;'3^Sr?T^i^^Affl;'3^, mWM^Wi 

^ai-j?;iSaE^il)f^f ^, - i: ;dS5i^^cix/- - ^ L 

T. S&fS§iS5SlbT^'^^l:l-^(^^i^)S:ffi^^-cfJfE^ 
^Atll;^jgP<^>i!lf^j)SjE^-e^5^.;g:;j.^5g^^5^^;j^ 

tti;^fi6'f^S;^7'y7'i. 

S^fE^^Aai;^i!jfm^;^x y y\c X o TS^ial^F^Aa 
fl(rlE§8®ffi»i T i 31- ^ (Oi^Sj, 1, s -C fljiE^lga. 

7^s/7'2Sia'/xfi^^Aai;^»fmffi^7^y:^»cj: 



3 

[fs*3g 1 3 ] md.mm^^ ^ h i^. mrnm^m n 

[0 0 0 1] 

At} (CM hir^ icnw}9fm^±x^ :it^^x^^n 
[0 0 0 2] Mtc:i¥L<{i. ^mm\^. r^Migftj x 

[0 0 0 3] 

ft. n;^?-/ hr^^Rl.ii^ibtc(Oftl 9 6 0^ft*;5^?)-e 

tS^t*<DmM^^^y h (industrial robot) Xhotc^ : 
[0 0 0 4] T-AS:nzK5^ h<D^o{C^ ^^^^(Dm 

m\cm^i.xm\^''^xofj:Bs^^^y^r:i7^y htt, 
^m^<om}^^^^—}i^^i:m^'t^:itt^x^^o ^^^^ 
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[ 0 0 0 5 ] ^^^^=icDj: 5(c4^^fT^7:> 

yh. t Kcoi 5^cC 2^i£3i:^tT^fT5>i!)4& 

TArB^Ji^J SL<(1 rAfelSj (DxnTi^y h (humanoid r 

obot) ^j:t\ m^W}^y^y hit^m-t^w^m^^^mm 
b. ^m^t^(DmnhM^-Dx^x^'^^o 

10 [0 0 0 6] m^m^^y h<r>m^^(Olr:>t LT. M 

[0 0 0 7] ^ti^ W^#«n^s/ h(75f|&<?:)ffli^<h U 

^^r^L— ^fc. ^Jt)A;^*ix;feS!if^/N'tJ^->' 

[0 0 0 8] ^-if^f^<t Jj^^«jf^ 

[0 0 0 9] rtltC*fL. >xy v^a.>- h/^n7}<:x h 
fc. h755jij«A;/jS?S^^I^Attl;^Sg^^«i 

^e^ju-<yi.-cArai:<^y r y >^7">f c 
m!t\^fcmvfy<i^-i^^m^^^-tti^x^^, sfc 

[0 0 10] 

50 :7r^/^ • ^^-X^'Tiif-Sfifj/jrrz^v KS:=i>'y-yu 
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[0 0 11] crttc^b. ^^m^\.<\^^:yi^—T^ 

[0 0 12] L^^L^^^^i^ib. tt6^W^c^^-1fA;^^««? 
[0 0 13] -S^(Dmm^W:(Dm^. A;^^-^^ Kfc^y- 

[0 0 14] ;itL{c:*fu ±7&<D^ofi; mmmmi x 20 

l-<^<^'5o 3C 

[0 0 15] ^Tt^y h(D^^^mmmmi:mm\^x. ncm 
^vtx\t. ^^m^Ti^^y h^^^h(Dmt^W}i^i:m\^^ 

lo 01 6] ^<(Dm^. swm^^y h\^wm/j:mm 

[0 0 17] *^§«(^gdtifi. ^^^iS4fe7iifcoA;t?tc 
-if A;^ (cffl ^ -f e #W tctTS&t+tii $r5i T 5 r t ;ds -e# 

[0018] *«e«C05?i5 @ Wrt:. r^tSffiftj 3^fi 



[0019] 

[0 0 2 0] Ml^tljn^?^/ 

m^^y hitci^^ ^^mm^^ML.x^^y^—i^^ (D?s,mtj 

[0021] ^tc. :^^m<Dm 1 (Dmrni^cm^m^m 
^^y hx^:^'t<Dmm:^&i^. mmm^mmr ^^si,:r, 

y hmrmm^^x^t^T- yy':dmrF^'7—^^m\^fc 

;^ 7=- :y ^ ?5 X T V > T t> J: V \ 

[0 0 2 2] *^0J(75^1 fD^RlJStC'SF.^W^Sinzt^'o, 

[0 0 2 3] ttc. 9ciicmmt^m'Ayf£mm^^y hi:m 
^n^^sgTiPpmsti. mmf)Fm^mTi.tzJE^fj:m^ 

[0 0 2 4] Sfc, *^?^OS2CDffiiJ®li, mtOmSS 

y hxm&^ti^m^^m^T^y hxit^(Dmm:^&x 
5 ^^'st^i:m.m-t^S5WW}mm^mxit^ Ty^t. 



mmm^mxit^^y'-yyt. t:M.mi-^:^t^mmt io 
[0 0 2 5] ii-c% m^m^^-y hicmm^ti^m. 

[0 0 2 6J :l^^^<0%2<Dmm\Z^Zm^SMWi'a-i^^ 

[0 0 2 7] :ikmm<r>^2ffimm\z.^^m^W} 

'Z»Si!)St;'/3^«:WfB*J»Atti:^SEfc: J: S^?*rai;:bS:fiJ 

[0 0 2 8] :^mm<Dm2<Dmmz.^^n^Wi^t^y 

10 0 2 9] Sfc. 5fe(c5ilM;d5^A'fcffigg^=-y h^rffl 

[00 3 0] ^ btd^&cD a ^ia^fij^ii, 

100 3 11 - 50 
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[0 0 3 2] l2lfi.U5|a2tCIS, *^BJ(73|l:^(C«^ix 

5iMIS:^ibn3j?:y K 1 0 0 LTV^^)«^$rSfi:)^S 

^iftnjjf M 0 0«. TAHJ^J X«c TAPflSj ti* 

LT) nxify H 0 0ASg»6<jtCfTififH)S:a:-Cfct)-r 

5rt;dS-e#5o Ill*i7?iii9, Kl^SdniiKy h 1 0 0 
M^iiiS:fT?&:&2S<:omi, {^S^^fPi:. 

[0 0 3 3] &*#*roTte{i, JBfSaasi, 
East, Sfi:, S^ir-«^^n, )S§|g?i^cJ;oT^^: 

[0 0 3 4 J M^fcf*. la 1 2 ±-e 

tt. p^i&njK-y h 1 0 0 ^«se-r-5^giti5r 
;^«:«!!S-r5 = vhn-7 (^*j«isi5) -^^ mmm^^ 

[0 0 3 5] HI 3 2|s:||J6^ajjc:^5Wii::^i!bB#3' 
h 1 0 0^sS«-r5Bi@i5SSS«^^m^6^^o^rLTV^ 
5o H^Wii"?, jW^;#i!jn7j?.y h 1 0 Ott, 2:^(7)Sb 

(0 0 3 6] nasi ^^3£iefi-S1-g§f5J4, l-KSSH-li 

[0 0 3 7] Sfc, =S-SISi5fl, MSIIfi5f-yf=-#8 i:, W 

lit, SfrJ5B3-$ai 2 ^fMSJe^/f^^i 3t. 
^1-S»n-/Hfti 4i, #S|51 5 # 

SCI 5tt. mmat, «^;*:(OjiSr-g-tf#-ilt5 • 

MO oro^^^^^j^a^^?Ti(if^®J»(i:*f^6SF-^-^ 
5. Lfc*SoT, ^*0#SIS5H7 iSS^Sr^fir-r-Sti- 
[0 0 3 8] iit^ i^S^aStt, f*#fyf^M5t, 
[0 0 3 Q ] TKSr«^t-5&;fr«-*<^Ml*B{i. 



— /i-tt 1 8 i: . S^ga® f ^tt 1 9 t . Sl-BSffl fc' 5/ ^ 
te2 0 (b. g§®5c2— /u|S2 1 SiU (SiJ&XnSim 
2 2 tX-m^^ti^o Af^(D&U (J£J£) 2 2«:. ^gg 

[0 0 4 01 sx±i:mmi-ti^. ^mmmitzm^m^ 

®}a4^> M 0 0^«:<t LTi^. -^-ff 3 + 7 X 2 + 3 ic 
+ 6 X 2 = 3 2 i^g^^f^r ci:tC7i5o fi-L. 
• lifter J}?-/ MO 0;65i^:^-rUt> 3 2 g ^^icPS;^$rL^ 

[004 1] m^mu^^y hi 00 ^5i^o±3*o#ii 

5 <t i: L^ho ?i:fes W^^n/}?-, h JCig^ pr«g?S/hSA 
(-l^tcSja^^tbTV^-5#S^l 1 -3 3 3 8 6 

[0 0 4 2] ig4tc{^. ^Mis&miic^^m^m^y^y 

h 1 0 0^^$^m^/>^T^i^«^^;K^^^C^LTV^^, 30 

j^^sjs;: L.xmm¥im^mmmm.'S:'si 5 s^sjis^ ^ - 

yU2 0 0<h> HffiTiJ'^^^— iJ^OJKft/^ifuT}?^/ 
d^#®^iliil4r$fJ^-r5S»i«JI9^v?^— yu3 0 0 irT 

[004 3] S#©Jffl)^v?:i— 2 0 0 f^. W.^WISf^ 
^f«kat-i81-5SS»*afSS:ll=fTi-5 CPU (Central 
Processing Unit) 2 1 1 RAM (Random Access M 
emory) 2 12, ROM (Read Only. Memory) 2 13, 

2l4T*«^^tb5. ga^«!.SS:tT5^<kdS-etS 

[0 0 4 4] ,f.#SiJ®^>?^-/U2 0 OtC«, CCD 
(Charge Coupled Device) "7 ^J: ecom^Ati'&M: 
2 5 1^. ^>iifOir^A;^SIS2 5 2. >^ e-;(7 
^^ifc0^^ai;^^a2 5 3. LAN (Local Area Netwo 
rk:l2^L?iV^) ?iif SrS* UT c h 1 0 O^cOi^ 
^7"Atx-i5^3SiJiS:fT5ii(t-r:^t?->^iii->^ 2 5 4 

^<iit'^m(ommK ^<^--f v^-7ai->^2 o ig* 

"C^«E$iXTV>5„ so 
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[0 0 4 5] S#${J®^ v^^— yU 2 0 0 Xit. M^P<t) 

iflCi^foT. P^SdnzJ^-/ h 1 0 OcomiteO^it^g 

v'3>') 3^J^?t!&v'—- ir^^^ (fcr-^>rt*T) . t"^^h>*> 
eSKoSifc^r^^rf 5 J: 5 tc, jl»$iJ:^^>?^-/U3 0 ' 

o^c*^Lr^§<^^^^T1-5o 

[0 04 6] — js*(7:>iSi&$iJ^®^v^3.— 3 0 0 o :rK 
5/ h 1 0 0 (D^^^mmSbirmm-f-^ C P U (central 
Processing Unit) 3 11-^, RAM (Random Access M 
emory) 3 12. ROM (Read Only Memory) 3 13, 
J^U^, :^ffl5fS«g^g (^^^ K-7=^^;^^ • K^-TT'^j^if) 
3 14-r«^$iL5. ie^=SAQfSSrfT5rii>5-c#-5 
^A^ilbyhWS^^^gT'fe^o ^95IBtS^fi3 1 4fC 

5 ( rzMPj irW:, *ff'^O^S;^fcJ::5^-7< V K 

t^'^^t^j:^^^±,(0.^<D:ztX^^. ^tz. rzMP 

if(CZMP;5Sift<fLffit:SrS*'t"5) o 
[0 0 4 7] SgjSJ^-^e^^^— /V3 0 OtCf^, njKs/h 

^mWT^^^^—^ (lll3^#BS(;o- ^ ^$:$^gi5(75 
^fK'«^?^ff^a«-^5^^•feV1^3 5 1, S:&OJ£iSo 
SI^Xf:i^^^^tbi-;5^±S5iM-feV1^3 5 2Xt/3 5 

[0 0 4 8] ilSjSiJt®-^ v^^— 3 0 0 T-fi, S#^J^ 
^v^:x-/U2 0 O^^^Jg;^$ttycfT!!l^^)cmf-<< , # 

cpu3ii*i, B^mm^e 1^^-/1.2 0 0 
h ^TT^ $ tLfcfrib tcjj: C yc:i!}f^^^ ^ ~ > ^S?B fBtSSS 
3 1 4d^f>|^«9 ffiL, XJ^, (^a5WtCibf^/<>5'-v:^it 
^-r^o ^LT, CPU 3 1 It^, Ji:^^?tt7t»jf^/N'j$^ 
-VfCSfoT, ZMP (Zero Moment Poin 

t) mt. ^nmm. ammW). muyi^w^mRxj^m^ 

[0 0 4 9] 47t, CPU3 1 IJI, ^^-ferVi^S 5 1 
(Dm:hiM^-{ci: ^ uy^y h X 0 0(O^^^j^(D^^'^m 
tSr^ffi-t^t tttc, #ffiS6fit|g^>'l^3 5 2SC5 3 
5 3 0ffi>7fi^fcJ: 9«-^»jMiz5SieJKlxttaJWioi,N-rn 
<O^W^Xh^t^i:^\i^^:b^tKi:^X. MISl^iijnzK 

[0 0 5 0] SlS®Jffll^i^^-yU3 0 Od:, S 
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[0 0 5 1] S#©J^^v^^— yU2 0 0 i:S®]®®^v^ 

in. i^i^— ^jn— J?; 2 0 iXt53 0 1 

[0 0 5 2] IglStCf^:, Snm<Du7i^^y h i 0 0\CX^ 

[0 0 5 3] azK-/hi00fi. ^ — if ;e}^ib<^ = -^> K 
SIJ^-fe:>'i^5 1 ^^A;^$i55 2 i: . llj«A;^a55 3 
[0 0 5 4] a«JSg^>-if5 1 (i. n^*:y Mo 0 co^^^ 

«^i^a5 5 5tcA;b*rvT. ^my'—i^itz^^^th^, 

[0 0 5 5] ^^A;^a5 5 2 f^. -B^J^f^. ^ n 
VTiif-CW^^tv. M 0 OOligp^e:^e$i^•C 

v^^o "S-^T^tjm^^^^P • ^mffiK«l!il«5 5 6 \C7<tl 
^tl^o • ^g^fSto.^gP 5 6 -Ct^, tfc^A;:^ 

[00 5 6] mW7<tin 5 3 i-i^ ^J;t.«. CCD (Char 
ge Coupled Device) <^^0«^^gT^ffl^^ ^ tL. n 30 
5^ h 1 0 OcoSSPtc^«$i^Tv^-5a iij^A;^m^{ife 

So 

[0 0 5 7] ^^^:/1^5 4ft. «?iJx.«. SD^S^^V-f" 

Ti^iy h 1 0 0 60P^^:S?|c:^«^i^T. viMf-^ft 

m^mm^^XimU 5 8 JCA;^ * tlT. cz Tf? 5^ h 1 0 0 

[00 5 8] g estsias^iiSSe 6 0 it. sgM^js^ 5 
5 . ir^ • ^ssitaffliasis 5 e . fe^s^ssu 57.^ 40 
^fsn&^i^mM 5 8 <^«-^ ^c^^l^TADx • fetmtimt> 

Srffjffl UTS esasiassr?? 9 o 
[0 0 5 9] g e^s^smx— :?-<-;^ 6 1 . 

5 5. • ^g^®*3;SSB 5 6 . fe^SiaSISB 5 
7. ll»fi?S5giiS«!f3aS5 5 8 0#-^;6*ib#^i^5-feVi^ 
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^^^^-^6 iMWCiS^SS^nif^— 1$^-<-;;^ 6 2 
[0 0 6 0] tbf^T^— ^-<— ^ 6 3*i, CTj^v/KlOO 

[0 0 6 1] W}ii^y'—^-<-^i,z^m^th^mmat. 

D^:y h 1 0 0^5S«^^xr:^o<><#S;*:Kjf^ (^Jx 
[0 0 6 2] ^fS-T"— >^6 6ft. ^—'ft(r>mx* ' 

So 

[0 0 6 3] frSb • • ^^ai;^l=SgP6 4ft. g£ 
aiKIiS^liSSPe ofc:j:5*0.^^fc:S-^v^T. dzK^, 
h 1 0 0 (7)SI«:±T-|§^-f-^#^T». S?^. "S-pmtit: 

It. ^^i--^#?T»i. 

^idf^AQf^giS 6 5 ft. SA^tLfcibf^T^-^^tcSfo 
T. nxK^y M 0 0 0«^*:S:ffitbi-So 

[0 0 6 4] *^i£^jr-ft. g ^mmmm^mt^ 6o<d 

a'JSir>1f. ^^-fe:>'1^?t^(^A;^^:. gggfJr^ 

[00 6 5] me fcft." g asiamsfflfSSiJ e o fern 

h 1 0 OfcJ:-5gB5i^«l;Sfco\/^TIa0^t-'5o 
[0 0 6 6] (1) SaSSlir^^^ai— ^co«IK : s 

iofcff p^i-e. w^co^^lSf^^fc^o^^T6^^i5s»r^ 
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[0 0 6 7] ( 2 ) ^^Affl;^05Slg : WcMWmWjT 

h 1 0 oftgia5Sii)ri5^^^:3i— ij^osftf^ (mx^^-t^m 

[0 0 6 8] (3) >'1^<75$i^ : |SfeV>-C. ^f&-fe 

[0 0 6 9] (.4) 9m'^>"i^(omm : mm.±'^i^i^. 
h^^^ i.x^m^m^-r^mmt^j:^x^^ 

W\^±>'1^(Dmmit. c2 7K:y h 1 0 0 <D#^*:±0^ 

^xmtiitmrnx(D^mi:mm^c\.x. m^mskt 
= 3 (Hi) *r-ti. {^lEfdtmitcj^^v. ffl^SfrEtcS4&25s 

[0 0 7 0] (5) iS^-feVi^cOfiia : miSiXtim^. 

mx.^. ^^yv\oo(Dmmz^m^in.xi6^^ mu 

V^So iiJ^A;'70$i^^fT9 7t56fC. 0tj;t«. uif.yh 

1 0 OO^/^ifl^^^T^fflffitc^v K^-i5^S:^3gi-^ J: 



jK.ryhf^. ^<7:>^>' K-^-iJ^(7>Iif«SrMffiUT, OK. 
NG. m^mc'^^^^^-t^o NG^c:ov^Tf^. giJS 

10" [ 0 0 7 1 1 la 7 tC*^, i eStS^O n^j^-zhioOtD 
[00 7 2] n;i?:yhlOO t^m^t-^Sbm^^^l^At- 

:y M 0 Oc^«'«tgtcili't-5iE^fBf^605feK^S;dS-^* 
[0 0 7 3] ^-r. #l8a5^i5ri5^5^^^-i$^Offi|^.>|: 

20 m^t}.X}^^^mWimW}T^^^^—^liCX^mrFT^J:t:> 
'hWf^(Dff9b->-'iri^:7.i:^\,^X^'—^{c^^—^m^ 

[0 0 7 4] BBfiPi^lflTiJ^^aLai— i^'co^i^,^^ 

V ^ ^ giSpj^ii r ^ ^ — ^ c^iiif^i-T^^ t> hmm(7:>nm 
30 Wj^it^m^o 

[0 0 7 5] ^^Attl;^^a5C0/>;:^< 
t-g|57&5NGt?iofc^(C(^. iKJClE«ltlf^;dS^M^ 

[0 0 7 6] ^yt, l^^Affi;^SU(^»S;g*;dSOK-Cfo 

^fij^LTtTt^n^T)^ ^<o^mz,^\i^x\tW'&\^m 

[0 0 7 7] {i^AOfSCO^^, V1^(7>{i^7fc< i t> 

$ ixT V N ^, iP^Affl;^reB<^W^ffi;t/ttlteSrffl ^T^x-if 
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[00 7 81 l5^-fe>'i^o5^ffi«.s^OM;^. SSSS-fei^iJ- 

[0 0 7 91 SiJ^-fe>-i^5iSfi. |lEJcjEflfS!if^AS?SS$ 
[0 08 01 S'J^-fe: i^f-<^5SSA!!,S(^Mm. ajffi-feVi^- 

alJ^•fev■^^fil^^^^T■r5, a!llE-fe:^1^wsfi6sgtt, caj 
[0 0 8 11 alJ^■fe^'i^l^^56^^a.S<oM;^, 

Ji, njKs/ M 0 0z)5g»6<](c-&>'iJ-^iftSC|IISS.^To 
[0 0 8 21 M^-trVf-ffltStt, gEJCiE^Sj|-f^i6J?ts $ 

[0 0 8 31 viJ-(OfitK*!i3g(o;^;^. 

X«^:clHl^ (N(Hl) *T-fT2o ; 

[0 0 8 4] S7t. s^R-fev-i^c^sss^aaf^^m, 
-fe:>1^^soK^:^|9J:^$i^fc^t^^c{i, js^vs-e, gE»ciE^ 

Ott, ^ft^x/w, ^Ig^T^/P, ^S^fyi'. nWi^'r 

[0 0 8 5] sfc. mmmt^im^tit^m-a-icti. a# 

1 0 0 8 6 1 ^^Aaj;>jg>Sbfm^ ■• la 8 fcfi. ^FA 

[0 0 8 71 Si*, m^i^m(Dm-i wmt u-c, wfa 

T&.mx. &:&<0p5:^x«:-:S-offiHSiJS-«VNrSttl^x»i 
[0 0 8 81 ^W^fcisjU^iSft^-c/ivv so 
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